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Abstract—Modern mobile devices are becoming more and more popular in 
children’s lives. Therefore, the development of appropriate applications for 
them is of crucial importance. This article focuses precisely on the design of in-
terfaces for mobile application with the participation of children. An overview 
of contemporary research related to Child-Computer Interaction (CCI) is made. 
The opinion of the children aged from 4 to 13 years on the possibilities and the 
features of the interface of mobile applications is investigated. The results ob-
tained are summarized and analyzed. The prototype of a mobile application 
which corresponds to the preferences of the children under investigation is pre-
sented. Finally, the article specifies some future directions for research. 

Index Terms—Children, mobile application for children, software engineering, 
child-computer interaction (CCI), mobile learning. 

1 Introduction 

Mobile technologies are closely related to the modern way of life. Young children 
who cannot read or write until the age of 7 in some cases, already know how to use a 
tablet and/or a smartphone. This is possible due to the interactive and easy to use 
(friendly) software products. However, it must be borne in mind that the applications 
suitable for children should be different from those for adults. Usually, they are funny, 
intuitive and interesting, hence, they keep children’s attention for a long period of 
time. On the other hand, a poorly designed interface can have a negative impact on 
the cognitive skills of young boys and girls and even on their health (inappropriate 
font or color can damage the eyesight of children) [1]. 

The manner in which children perceive the surrounding world differs not only from 
the manner in which adults do; a difference in perception is observed between girls 
and boys. An example from one of the first studies comparing the perception and 
reaction between boys and girls during interaction with computer games is discussed 
in [2]. 
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There are many studies concerned with the way of creating an interface suitable for 
children [3], the mode of interaction and skills of children when handling with the 
capacitive touch technology [4][5]. But most of the research is targeted at the games 
industry. Examples are [6], [7], [8], etc. 

In 2002 Druin suggests that ‘children can play in the technology design process: 
user, tester, informant and design partner’ [9]. According to him, children as users can 
use the applications or devices and comment on them. As testers, they can try out the 
prototype and make suggestions to improve it, or simply express opinion. As inform-
ants, they are expected to participate in the design process, to express opinions, to 
determine how to interact with the device (or application) and the result obtained. As 
design partners, children have the most privileges, because they participate fully in the 
design of the technology. It can be considered that Druin introduces a new conception 
in computer design, exactly the creation of applications by children for children.  

In addition to the design of games appropriate for children, regardless of the com-
puter device, the issue of specialized computer training, in particular the mobile learn-
ing and its use by young children, has come to the fore in the recent few years. Exam-
ples of such studies are [10], [11], [12] and others. 

For the proper software creation and design that are suitable for children specialists 
in psychology, software engineers, programmers and other children are needed. This 
led to the appearance of a new trend in the IT industry, called Child-Computer Inter-
action (CCI) [13]. It is part of Human-Computer Interaction and is mainly aimed at 
the study of the design, evaluation and use of computer systems in children whilst 
tracking the impact of technology on their emotional and social development and 
cognitive skills. A specialized group of researchers, called Child Computer Interaction 
Group (ChiCI) [14], was established. The CHECk tool was created by this working 
group; it observes the ethical standards, good practices and evaluation of the CCI 
[15]. 

This article presents an investigation related to the opinions of Bulgarian children, 
aged 4 to 13 years, on the design of mobile applications for children. A prototype of 
software for mobile learning for preschool children, based on the collected and sum-
marized information, was developed. 

The article is structured as follows:  

• an overview of modern theories and practices in the process of designing applica-
tions for children; 

• a description of the stages of designing an interface suitable for children; 
• an investigation of the opinion of Bulgarian children concerning modern mobile 

applications; 
• a prototype of a mobile device created after the analysis of the opinions of the 

children participating in the investigation;  
• suggestions for further development of this study. 
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2 The Child User 

The child is a very interesting and different type of user of modern computer tech-
nology. They see the world in a different and unique way and they enrich their 
knowledge of the surrounding reality with every day. In the different age stages chil-
dren develop both physiologically and emotionally, thus, their preferences and tastes 
change. While discovering the world around them, they form a certain idea about it 
and they never stop dreaming. An interesting approach to the differences in the way 
of perception of modern technologies by children and adults is given in [16]. Similar 
studies have been conducted in many other publications. Differences were found in 
[2] and in the manner of perception and reaction when comparing boys and girls dur-
ing an interaction with computer games. Similar studies have been presented in [17], 
[18], [19], etc. 

According to [16], children’s software can fall into one of the following genres: 
“Entertaining education, Computer as tutor, Computer as tool, Computer as Tutee, 
Computer-supported collaborative learning (CSCL) “. 

Debra Gelman’s book [22] tracks the changes in the requirements of children of 
different age groups. One age group includes children within a range of two years, for 
example, the first group are children aged from 2 to 4; then a second group of 4 to 6, 
etc. Specific applications and designs are offered and the existing designs of software 
are discussed in the book. 

As already noted, the CCI is involved with the design, evaluation and testing of the 
design and development of software products suitable for children. In [20] a method 
for combining the existing methodologies for the creation of HCI for children is pro-
posed so that they can easily communicate with appropriate computer devices. 

An interactive design based on the interaction between a computer and a child with 
the help of avatar-based communication (avatar-based HCI) when using a semantic 
model that is necessary for the implementation of the natural communication is pre-
sented in [23]. 

A detailed analysis of the interaction between children from 2 to 4 years and com-
puter devices is presented in [21]. In this research only the computer devices iPad and 
iPhone and the mobile application Ella are used. Mobile devices with operating sys-
tems Android and Windows Phone are not considered at all. 

What must be always taken into consideration is that parents are directly involved 
in their children’s life and studies. Therefore, the parents’ opinion on the use of com-
puter systems, and in particular mobile devices for young children, is important. Since 
this study is mainly directed towards Bulgaria, it should be mentioned that in [24] an 
investigation of the opinion of parents is presented and discussed. According to the 
survey, about 64% of the children use computer devices up to 2 hours a day. This 
confirms the idea that it is important and necessary that the software should be spe-
cialized and must meet the specific needs of the children. This is of great importance 
to the development of modern information systems and technologies. 

A study of computing devices and media in the lives of American children aged 
between 8 to 18 years is presented in [25]. According to it, in 2010 66% of the sur-
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veyed children at the age of 8 already own an iPod. That number is increasing with 
each year. 

A detailed review of the literature on the role of children in the design of infor-
mation technology applications for children is made in [26]. The article argues that 
designers assume that children can have many positive ideas that can support the 
process of the application design which will increase its effectiveness. 

There are several different theories concerning software design for children. Those 
of them which are adapted for children can be divided as follows: 

• User-centered design [9]: With this method the users participate indirectly in the 
software design. Questionnaires, interviews, and users’ surveys are used, thus, in-
vestigating a large group of users. However, designers are those who control the 
design process. Users can only give an opinion and evaluation of the design. This 
method is mostly used when designing apps for kids [26]. 

• Contextual design [27]: The software design is based on the needed information, 
the activities of the users in their daily life, and on the software goal. The use case 
scenarios and the use case diagrams are used. According to [26] this model is ap-
propriate for software design that is child-centered context. 

• Participatory design [28]: The prototype of the software product is developed 
together with the customers. The prototype is based on rapid prototyping without 
emphasizing on its functionality. This model assumes that most users can correctly 
define what an application should do and what data should be saved and processed. 
This method is not used with children because many designers refuse to accept that 
children can provide useful advice and ideas when designing [26]. 

• Cooperative inquiry [9]: This method includes the use of elements from all of the 
above listed methodologies for the software design, i.e., observation, question-
naires and participation of children in the software design. An interesting fact men-
tioned in [29] is that when children work on their own, they feel much more free, 
productive and creative. Otherwise, they just do what the adult expected from 
them. For Druin, the children from the ages from 7 to 10 years are the best possible 
partners in the process of the software design. 

• Informant design [30]: In this method the users participate as informants in vari-
ous stages of the software development, including the design. The basic assump-
tion here is that in the design process the children are very useful since they always 
have unusual ideas which leads to obtaining a funny and intuitive software. 

• Learner-centered design [31]: The software design is adapted towards the inter-
ests, skills and the style of students. Here the main objective in the design is what 
can be learned from it, how the software will be able to motivate the students, and 
what the training resources integrated into it are. Children participate as testers and 
can appreciate the resulting software but cannot participate in its design. 

• Constructional design [32], [33]: The main goal is to design the software in order 
to provide as many opportunities for the users as possible. The idea here is that the 
users themselves can build their required design based on the allocation by the ap-
plication. Software design and establishment of a framework for software design is 
performed with this method. 
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• Interaction design [34], [35]: The interaction design is the discipline of defining 
the behavior of products and systems in response to their users. 

Bearing in mind the differing theories for the software design for children together 
with their participation discussed above, one may conclude that children play an im-
portant role in the design and development of applications, including mobile devices. 
It should be noted that different children have different preferences in the different 
age stages and they keep changing their preferences. What is important is the de-
signed software product should be versatile enough to satisfy the needs and tastes of 
as many users as possible. 

3 Stages In The Design of the Interface for Mobile Applications 
Appropriate for Children 

What is considered as a good user interface design [36] is the one that the user can 
easily and intuitively interact with the application or the system.  

On the basis of the study discussed above, several important stages can be deter-
mined when designing the interface for mobile application intended for children: 

1. Defining the target age group: not only the age group of children but their psy-
cho-physiological and cognitive capabilities should be defined here. According to 
[37] it is difficult for children from 2 to 4 years to focus on a computer game, while 
those between 5 and 6 have fun and enjoy in victory. 

2. Simplified design: The younger a child is, the simpler and bigger the objects onto 
the screen must be. This will allow the child to recognize them more easily. In ad-
dition, when working on the design it should not be forgotten that the children love 
the colors and their mixing. It is good when the buttons are in various colors differ-
ing from the background. If menus are used, they must be organized with buttons 
that do not open submenus because this often confuses the children. The icons 
must be large and with appropriate illustrations [22]. More about the difficulties of 
creating an adequate design of applications suitable for children is described in 
[38]. The investigation of characteristics of effective application design for small-
screen handheld devices is presented in [39]. 

3. Music and sounds: The proper tunes and sounds make applications even better 
perceived by children. Practice has proven that the musical accompaniment, be it in 
the form of sounds, ring tones or songs, is an important part of the perception of 
children. Such a study related to the role of the music and melodies as an important 
part of communication and perception of children is done in [40]. 

4. Easy tasks: Tasks should not be difficult for children. Difficult tasks would make 
them feel bored and avoid the use of the application. 

5. Prizes: Each correctly solved task should be rewarded. This can be done with as-
terisks, points or any other type of image and be accompanied with a pleasant mel-
ody or a welcoming message. 
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6. Privacy policy: The access to all data of the child, if she/he is under 13 years of 
age, should be subject to the privacy policy COPPA 2013 (Children's Online Pri-
vacy Protection Act s) [41]. 

7. Testing: Testing is an important part of developing integrated software. Since this 
is about a special group of users, namely children, the software products must be 
stable ones. [42] presents a methodology for investigating the consumer opinion of 
the children and their evaluation through the use of a specialized graphic evalua-
tion scale. 

The examined stages undoubtedly lead to the conclusion that the most important 
thing is to identify what the children want: what their preferences for colors, charac-
ters (assistants), tasks (targets) are and whether they like to receive awards during the 
interaction with the mobile application. After the children decide what they want, the 
adults (programmers, developers, psychologists) should understand them and estab-
lish the appropriate interface of the application. Confidentiality is an important part of 
building an app, but it does not depend on the opinion and wishes of children. Testing 
the resulting software is a different issue. This is the last stage in which the children 
must participate most actively and that will determine the success or failure of the 
mobile application. 

The next section reveals an analysis of the opinions of children concerning applica-
tions for mobile devices. The survey was developed on the base of the above men-
tioned stages. 

4 Investigation of the Opinions of Children Regarding The 
Interface for Mobile Applications 

When creating applications for small children, it is of crucial importance to pay at-
tention to their specific characteristic features. A good user interface design should be 
simple and easy so that it is more efficient and pleasant to work with [43]. 

Despite what has been stated above, it is a fact that in most cases developing chil-
dren’s software, in particular for mobile operating systems, is hardly ever based on 
research related to the opinions of children. In this section, a study of the opinions of 
children in Bulgaria regarding the interface and functionality of mobile applications 
will be presented. The idea of such a study is not new and this can be seen in the re-
port of Janet Read [44]. A method of data collection from young children is presented 
in [45] as data of children's names, their place of living and even other personal in-
formation that is not important for the present study were collected. 

In this study 65 children (32 boys and 33 girls) from Bulgaria, aged 4 to 13 years 
took part (Table 1). 
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Table 1.  Distribution by sex and age of the investigated children 

Age Total Only girls Only boys 
4 years 9 9 0 
5 years 6 3 3 
6 years 15 0 15 
7 years 6 6 0 
8 years 12 9 3 
9 years 12 3 9 

10 years 1 1 0 
11 years 1 1 0 
12 years 1 0 1 
13 years 2 1 1 

Total 65 33 32 

 
To obtain the opinion of the children a questionnaire, consisting of 10 questions 

was made, which they fill in with the help of their parents. The questions comply with 
COPPA 2013 [41] and require the signature of a parent as a sign of their agreement. 
In addition, the only personal data that were collected are the children’s sex and age 
since they are important for the creation of the application which should be suitable 
for the age group. 

In accordance with the proposed CHECk in [15], the children and their parents 
were fully aware of the purpose of the study; the scope of the use of the results ob-
tained; the technology for the development of an application based on ideas proposed 
by them, and the purpose of its future use. 

All questionnaires were completed at home when the child is in a calm emotional 
state. This aims at limiting the distortion of results under the influence of any worry or 
concern children may have had. 

The first two questions were related to their age and sex, and the last question of 
the questionnaire was a screen of a phone on which the child was asked to draw a 
proposal for Interface of a game or any other application. Part of the drawings made 
by children of different ages, are presented in Fig. 1. 

What can be concluded from the suggestions is that in 39% of the interfaces the 
presence of people is observed, 30% are aimed at acquiring new knowledge, and 26% 
show some presence of animals. Some of the children who have suggested that ani-
mals should participate in the application have drawn how they track their growing, 
and so they can obtain knowledge about their family, habitat, etc. An example of this 
is Fig. 1 – Girl 8 years. In 26% of the drawings the affinity of children to sports 
games is observed. Examples are Fig. 1 - Boy 8 years and Boy 10 years. 17% of the 
drawings are related to the creative ability of children to invent and to devise. Exam-
ples are numerous drawings representing the clothes and accessories to dress up the 
people and animals. Only 4% of the proposals related to games such as mazes and 
puzzles. The sum of the percentages exceeds 100 because some of the suggestions are 
applicable to several different groups parallel. The results are shown in Fig. 2. 
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Fig. 1. Drawings of children of different age, presenting their ideas of the interface of the 
application 

 

Fig. 2. Distribution of children’s proposals on topics 
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In a survey of parents’ opinions presented in [24], parents were asked about the 
most used computer device by their children. The most frequent answer was 
"Smartphone". The children of these parents participated in this study and they de-
fined again the "Smartphone" as the easiest-to-use (65% of the posts). 48% of the 
responses were in support of the "tablet", and only 4% of the children considered the 
laptop (notebook) and the personal computer as easy-to-use. The data are presented in 
Figure 3. 

 

Fig. 3. Easy to use computer device according to children  

The next question the children had to answer was related to their views concerning 
the manner of using this type of device. 96% of all surveyed children have given a 
positive answer to the question "is it easy to manage things on the phone (tablet) with 
finger?". Only 5% of them have given a negative response. These 5% are children 
who have used only a desktop computer up to now and have never used a smartphone 
or tablet. 

The children answered to another important question relating to the problem pre-
sented in [46] and associated with a deficiency of free and safe applications with in-
terface in the Bulgarian language and the recognition of children's speech of the Bul-
garian language. 96% of all surveyed children felt that it would be easier and more 
convenient if the application uses only the Bulgarian language. 

The next question in the questionnaires was related to the way of controlling the 
smartphone and tablet. 56% of all children have responded that the easiest way they 
would make it is through voice commands and gestures. 35% of all surveyed children 
believe that they would communicate with the sensory compact computer device only 
through gestures, i.e. with touches on the screen. And 2% rely on voice commands, 
this means that the computer device, and in particular the mobile application, must 
have a system specialized in recognizing children's speech in the Bulgarian language. 

 

Fig. 4. The easiest way to control the smartphone and tablet 
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Children love colors and mixing them. One of the questions in the survey relates to 
their favorite colors. The resulting data are presented in Table 2 which are summa-
rized by gender and age. 

Table 2.  Summary table with data for preferred colors of children, divided by gender, age and 
color 
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4 years 
boy 0                 
girl 9 9 6 6 9 9  6 3 9   5 6  1  

5 years 
boy 3   3      3 1 3 1 2    
girl 3 1   3 3 2 3     3 3 1   

6 years 
boy 15 9 2 6 2 2 1 1 1 1 12 6 10 14 2   
girl 0                 

7 years 
boy 0                 
girl 6 2  3  6 4 6   6   6    

8 years 
boy 3  2        1  1 3 2   
girl 9   3 3 9 5   3 2  5 3    

9 years 
boy 9  3 6        3 3 6 2  2 
girl 3 2   2 3 1 1   3  2    1 

10 years 
boy 0                 
girl 1 1    1 1 1   1  1 1    

11 years 
boy 1 1          1  1 1 1  
girl 0                 

12 years 
boy 1         1 1   1 1  1 
girl 0                 

13 years 
boy 1 1        1 1   1  1 1 
girl 1    1 1 1   1    1   1 

Total: 65 26 13 27 20 34 15 18 4 19 28 13 31 48 9 3 6 

 
The data reveal that 74% of all surveyed children (fig. 5) (20 boys and 28 girls) 

have pointed out the Blue as their favorite color. More than half of the children (52%) 
(32 girls and 2 boys) identified the Mauve as their favorite color. The next colors 
preferred by children are Light blue (48%), Green (43%), Red (42%) and Yellow 
(40%). The questionnaire gave the opportunity to write in additional colors, but the 
children did not offer any other preference out of the listed ones.  

This study cannot claim to be exhaustive but it is sufficient to be considered as a 
starting point for determining the preferences of children for colors. 

According to 83% of the children in the survey, it would be a good idea to receive 
a prize after every success in the application they use to play or study: whether in the 
form of stickers, asterisks or any other kind of bonus points. Only 21% of all children 
consider it superfluous and unnecessary. 

Another interesting result refers to favorite characters that help the children during 
their interaction with the mobile application (Fig. 6). Most of the children (respective-
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ly 35%) indicated as assistants "Little boy" or "Little girl" which corresponds to the 
gender of the respondents. Accordingly, 22% of the answers for a favorite assistant 
pointed out "Animal" and "Other". Under "Animal" some of the children mentioned 
specific animals such as horse, dog, cat, hamster and Pegasus. Under "Other" children 
wrote knight, ninja, dragon. 

The results of this study can contribute to a better design and development of soft-
ware oriented not only at those associated with mobile applications designed for chil-
dren. The opinion of the study group can be considered as objective and not influ-
enced by the researchers of this work. 

 

Fig. 5. Favorite colors of the children 

 

Fig. 6. Favorited characters of the children 
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5 Design Of Child Interface For Mobile Application 

For K. Y. Huang [47] the good interaction design is user-centric. It must comply 
fully with the perceptions and needs of the users. Moreover, the application must be 
designed in such a way that it should use a minimal amount of battery power and 
provide an efficient performance [48], [49]. 

The proposed prototype of a mobile application for children is based on a user-
centered design (UCD) [50] since the design is built on the basis of the possibilities 
and the interests of the end user. The basis for the overall design are the results ob-
tained from the investigation of the views of children in the range from 4 to 13 years 
of age that have been presented and analyzed in the previous section. 

A conceptual design of architecture of mobile applications designed for the mobile 
education of young children was presented in [51]. This article appears to be its natu-
ral extension where a design of independent application is presented using two access 
profiles: child and parent. The application is independent because it does not require 
to be connected to the Internet and all data and files needed for its proper functioning 
are available on the mobile device. The parent receives an e-mail when a new version 
of the application has come out. When updating the app, the parent starts it in the 
parent account; after re-authentication, updating of the new version starts. When start-
ing the application normally, there is no need to enter a password to access or to de-
termine the role of access. The default application always starts with the role of the 
child. 

Based on the studied children’s opinions an interface for mobile application that 
works on the operating system Windows Phone 10 was developed. The main assistant 
in is a girl or boy (Fig. 7). the child can shift it if tapping twice on the character. The 
buttons are operated by double tap. In one tap the assistant reports what task is associ-
ated with the button. Up to the moment of writing this article the prototype of the 
application has only three pages „!"#"$%&“ /"Zadachki" – Math problems/, 
“'(%)&$%&” /”Bukvichki” – Letters/  and “*&)&+%&” /",ivinki" – Living creatures/. 
The interface is entirely in Bulgarian since this is the desire of 96% of the children. 
The app is named „-.+&$/0"“ /"Umnicheta" - Smarty/. The melodies that accompa-
ny the actions of the game are fun and unobtrusive. 

The design is entirely consistent with the limitations of screen and capabilities of 
mobile [52], [53]. The different pages have different wallpaper; the primary colors are 
influenced by the preferences of the surveyed children. 

For example the page „!"#"$%&“ /"Zadachki" – Math problems/ (Fig. 8) which at 
present consists of: 

• The page ‘’'12/+/” /"Broene" – Counting/ (Fig. 8): tasks related to the arrange-
ment of digits from 0 to 11 of their correct positions.  

• The page “3.40"+/” /“Smyatane“ – "Calculus"/: interactive tasks for addition and 
subtraction. 

• The page “5&6(1&” /”Figuri” – "Shapes"/: tasks for determining the conformity of 
a shape and its outline; also, searching for a square, diamond, triangle, rectangle 
and circle. 
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Fig. 7. The homepage of mobile application KIDS LEARN with two different assistants 

 

Fig. 8. The pages “!"#"$%&” /"Zadachki" – Math problems/ and “'12/+/” /"Broene" – Count-
ing/ of the mobile application “KIDS LEARN” 

The button „'(%)&$%&“ /”Bukvichki” – Letters/ starts the page for ordering and 
pronouncing Bulgarian letters. 

The button “*&)&+%&” /",ivinki" – Living creatures/ leads to a page with a choice 
between two different tasks. The first is to determine the geographical location of 
birds, animals and sea creatures. The second task is related to the distribution of ani-
mals in groups: birds, mammals, reptiles, insects and sea creatures. 

The presented prototype is currently being tested by children of different ages, in-
cluding those who were involved in the presented investigation. These results are 
going to be summarized, analyzed and presented in a future paper. 
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6 Conclusion 

Software developed together with children is a new and innovative approach where 
design and functionality of the application is developed in collaboration with the end 
user. The role of children in the design and creation of new technologies is of great 
importance to the quality of the obtained final product. We cannot expect them to 
program or to determine what training material to cover, but they can tell us what 
excites them and what is important and interesting for them. Children are creative and 
inventive; however, working with young children is definitely a challenge. However, 
this is the right way of getting a product that fully meets their needs.  

Since mobile devices are being increasingly used by more and more people and 
their children in all walks of life, user interface designers and developers of mobile 
applications with interactive design are facing more and more challenges. What is of 
significance is to pay attention to the ways these applications should be attractive and 
at the same time suitable for all users. 

This article presented a survey of the views of children in Bulgaria on the possibili-
ties and characteristics of the interface of the mobile applications. On the basis of the 
obtained results a prototype of a mobile application was designed and developed. The 
approach of creating mobile application for children, when collaborate with other 
children is to be further and thoroughly researched and analyzed. 

The design of the proposed apps is consistent with the preferences of the children 
studied, in terms of the colors, characters, and themes. Moreover, it is simple and easy 
to use and meets the manner of pattern perception defined in [54]. 

It is an undisputed fact that the use of computer equipment for training or facilitat-
ing the learning process has a beneficial effect on the increasing the intellectual 
achievements of children and their creative thinking [55]. On the other hand, using an 
inappropriate content, such as one containing aggression can affect the social interac-
tion of children and can lead to aggressive behavior [56], [57]. 

This survey of children aged from 4 to 13 years reveals that at this age period there 
is no clear distinct preference according to the sex of the child, to the colors, charac-
ters or the way of interaction with the application. The only preference is the subject 
of the application itself which corresponds to a result referring to the various prefer-
ences of young boys and girls presented in [58]. 

The present study was important from the view point of the fact that children are 
happy to participate in such research and they are ready to freely offer their ideas. 
Although the investigation of the opinion was held among a small number of users, it 
is an example of effective participation in the process of the design which is an im-
portant step when designing apps for children [59]. 
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